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Recently, Azimov et al. investigated multiplicities of charged particles produced in the forward and backward hemispheres for PN collisions in the range from 20 to 400 Ge V / C. 1) They observed the following features of forward multiplicity (FM) and backward multiplicity (BM) distributions: (1) Forward and backward multiplicity (FBM) distributions demonstrate the approximate scaling behaviour and (2) the scaling functions differ significantly from the KNO scaling function describing the total multiplicity of charged particles in PP collisions by Slattery!) These features are not satisfactorily understood although the forward-backward multiplicity correlation has been discussed by several authors. In this note, these features of the FBM distributions are studied from the viewpoint of generalizing the KNO scaling. 6 ) It is pointed out that the data by Azimov et al. suggest the validity of the generalized KNO scaling. A simple relation between the FM(BM) distribution and the total multiplicity distribution of particles is derived and is compared with data. It is shown that the shape difference between the scaling function of FM(BM) distribution and the KNO function of the total multiplicity is closely related to a multiplicity correlation between forward and backward hemispheres.
First, we discuss the approximate scaling behaviours of the FBM distributions. Let us consider the c.m. system of colliding particles. We define the two-dimensional distribution as follows:
where 1I( nF, nB) is the cross section for producing nF charged particles in the forward hemisphere· and at the same time nB charged particles in the backward hemisphere and 15in denotes the total inelastic cross section.
We generalize the original KNO scaling 6) to P( nF, nB) 
Thus, we have the following scaling:
where 
where C( nF, nB) is the correlation distribution of particles produced in forward and backward hemispheres and is normalized as ~:iF~OC(nF, nB ) = 1. For example, the peripheral model suggests the binomial distribution for C( nF, nB ).") In addition, we assume that the total multiplicity distribution P( n) exhibits the KNO scaling. Then, in order to satisfy the generalized KNO scaling, it is necessary for the correlation distribution to exhibit the behaviour:
C(nF, nB)~ fb~n> rp(ZF, ZB), (7)
where the function rp<ZF, ZB) depends only on its two arguments but not on IS, explicitly. For instance, the strong correlation distribution o(bnF-!nB), which is suggested by the one cluster-like model,is rewritten to be O(ZF-ZB) / fb< n>. Thus, this distribution exactly satisfies the condition of Eq. (7). Also, the uniform distribution, which describes a very long-range correlation, exactly exhibits such behaviour as Eq_ (7). While the binomial distribution exhibits the following approximate scaling:
From Eqs. (2) and (6), we have the equation:
¢F(ZF)~! 1~ dnB1Jf(z)C(nF, nB). (9)
It gives the relation between CPF(ZF) and 1Jf (z ).
The shape difference between them suggests a multiplicity correlation of particles produced in forward and backward hemispheres in collisions. Thus, we may get an information on the correlation distribution in terms of the data on CPF(ZF) and 1Jf(z). For example, we consider the strong correlation distribution. Then, we have
-,
<n> Binomial Uniform \ , ,. .,. The ratio R(ZF) defined as cjJF(ZF)/1Jf(z)I2J~2JF' is equal to one. The shape difference results from the particle fluctuation between forward and backward hemispheres. Also, it is possible to obtain the corresponding equation for cjJB (ZB) .
Finally, we analyse the data by Azimov et al. in terms of Eq. (9). We consider the following two special cases as the correlation distribution: Fig.1(b) . It is assumed that /=1/2 because of the forward-backward symmetry of PP collisions. The data show that
It is suggested that the binomial distribution is good in these energy ranges. Also, it exhibits an approximate scaling behaviour. It is concluded that the relation of Eq. (9) is very useful in obtaining the information on the multiplicity correlation.
It has been shown that the scaling behaviour of the FM(BM) distribution suggests the validity of a generalization of the KNO scaling and that the shape difference between it and the total multiplicity distribution results from the multiplicity correlation between forward and backward hemispheres. It is easy to extend our discussion about the two-dimensional distribution to the k-dimensional multiplicity distribution.
